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A systematic revision of the osmerid genus Hypomesus Gill, based on a detailed 
analysis of external and internal morphological characters, revealed the presence 
of six species, one of which is described as new. These six species fall readily into 
three species-groups: the Hypomesus nipponensis group, containing H. nipponensis 
McAllister, H. chishimaensis new species, and H. transpacificus McAllister; the H. 
olidus group, containing only H. olidus Pallas; and the H. japonicus group, 
containing H. japonicus Brevoort and H. pretiosus Girard. Synonymies, diagnoses, 
and descriptions are given for all taxa, geographic distributions are described 
and plotted, and a key to the species of the genus is provided. 
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Introduction 


The genus Hypomesus, family Osmeridae, contains relatively small fishes that 
inhabit fresh, brackish, and coastal marine waters of the northern Pacific Rim. Most 
members of the group are commercially exploited for human consumption and 
recreational fishing. McAllister (1963), in the most current taxonomic revision of the 
genus, recognized three species and four subspecies (Table 1). Based primarily on 
osteological characters, Kljukanov (1970a, b) elevated these subspecies to full 
species rank; but while Kljukanov's work was an improvement over past interpreta- 
tions, he still left the nomenclature of the genus in disarray. 

Our interest in Hypomesus was initiated by attempts to identify material 
collected in the southern Kuril Islands during the 1994 expedition of the 
International Kuril Island Project, a biotic survey and inventory of the Kuril Islands 
funded jointly by the U.S. National Science Foundation, the Japan Society for the 
Promotion of Science, and the Far East Branch of the Russian Academy of Sciences. 
This new material, which has proven to represent an undescribed species of 
Hypomesus, along with preserved specimens borrowed from various institutions and 
additional newly collected specimens from Japanese localities, forms the basis for the 
following revision. 
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Table 1. Reallocation of nominal taxa of the genus Hypomesus. 


Nominal taxon Senior synonym 
Salmo olidus Pallas, 1814 Hypomesus olidus 
Salmo spirinchus Pallas, 1814 Hypomesus olidus 
Argentina pretiosa Girard, 1854 Hypomesus pretiosus 
Osmerus japonicus Brevoort, 1856 Hypomesus japonicus 
Osmerus oligodon Kner, 1865 Hypomesus japonicus 
Spirinchus verencundus Jordan and Metz, 1913 Hypomesus japonicus 
Hypomesus olidus drjagini Taranetz, 1935 Hypomesus olidus 
Hypomesus olidus bergi Taranetz, 1935 Hypomesus olidus 
Hypomesus sakhalinus Hamada, 1957 Hypomesus olidus 
Hypomesus transpacificus nipponensis McAllister, 1963 Hypomesus nipponensis 
IHypomesus transpacificus transpacificus McAllister, 1963 Hypomesus transpacificus 
Hypomesus chishimaensis new species Hypomesus chishimaensis 


2 2 72 222 Le a LE ELE elit U Us >, 
Materials and Methods 


Measurements were made with dial calipers to the nearest 0.1mm. Drawings 
were made with a camera lucida attached to a binocular microscope. Drawings of the 
narial filament were made by holding the specimen in position using the larval fish 
clamp (Saruwatari and Kaneko 1996). Double staining of bone and cartilage was 
conducted following the protocol of Potthoff (1984). Statistical analyses were 
conducted with the non-parametric module of STATISTICA for Macintosh. Meristics 
(Table 2), and measurements expressed as percentage of standard length (SL) or 
head length (HL) (Tables 3-5), are given as mean values with ranges within 
parentheses. 

Abbreviations of terms used in Tables 3-5: fork length (FL); total length (TL): 
snout length (SNLG); tip of snout to origin of pelvic fin (SNP2); pelvic fin origin to 
distal tip of hypural plate (P2CD); tip of snout to origin of dorsal fin (SND): dorsal 
fin origin to distal tip of hypural plate (DCD); tip of snout to anus (SNAN); anus to 
distal tip of hypural plate (ANCD); snout to origin of adipose fin (SNAP); adipose fin 
origin to distal tip of hypural plate (APCD); body depth at origin of dorsal fin (BDD); 
body depth at anus (BDAN); head depth behind eye (HD); body depth at tip of 
opercle (BDOP); eye diameter (ED); length of gape of mouth (GAPE): length of 
pectoral fin (PILG); length of pelvic fin (P2LG); length of dorsal fin base (DLG): 
dorsal fin height (DHG); length of anal fin base (ABS); anal fin height (AHG); length 
of adipose fin base (ADPB); interorbital width (INTOB); head width behind eye 
(HWBE); snout width (SNW); body width at anus (BWA); body width at dorsal fin 
origin (BWD); depth of caudal peduncle (DPC). 

Material was borrowed from the following institutions: California Academy of 
Sciences, San Francisco, California (CAS); Museum of Comparative Zoology, 
Harvard University, Cambridge, Massachusetts (MCZ); Academy of Natural 
Sciences, Philadelphia, Pennsylvania (ANSP); Field Museum of Natural History, 
Chicago, Illinois (FMNH); University of Michigan Museum of Zoology, Ann Arbor, 
Michigan (UMM2Z); Cornell University, Ithaca, New York (CU); University of 
Washington, Seattle, Washington (UW); National Science Museum, Tokyo (NSMT). 
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Key to the Species of the Genus Hypomesus 


1A. Mid lateral-line scales 65-68 (59-76); dorsal fin originating anterior to pelvic fin 

origin; distance from snout to anus more than 7 596 of SL; number of pyloric 

caeca 4-8, one pair very long — s H. japonicus species-group = 2 

1B. Mid lateral-line scales 55-57 (50-62); dorsal fin originating posterior to pelvic fin 

origin; distance from snout to anus less than 7596 of SL; number of pyloric caeca 

0-6, none elongate «mene 3 

2A. Dorsal fin originating dorsal to vertebra 31 (30-33); number of pectoral fin rays 
15 (13-16); mid lateral-line scales 68 (65-76); transverse scales 19 (15-25) 

MMMM---—-—-————————————————————SBÓÁÁÁ DLE H. pretiosus 

2B. Dorsal fin originating dorsal to vertebra 28 (26-29); number of pectoral fin rays 
13 (10-16); mid lateral-line scales 65 (59-69); transverse scales 16 (13-19) 

M--—-—————————————————— psp 2s T EE H. japonicus 

3A. Nares with well-developed narial septum (Fig. 1A); pneumatic duct extending 


from behind anterior tip of gas bladder --- H. olidus species-group +: H. olidus 
3B. Nares with small narial septum (Fig. 1B); pneumatic duct extending from 
anterior tip of gas bladder --:::-76c6 H. nipponensis species-group Ë= 4 


4A. Body without lateral pigmented stripe; pectoral fin rays 11 (10-13); transverse 
scales 16 (13-19); vomer without posterior extension (Fig. 2C); head depth 
behind eye 54% of head length; length of base of adipose fin more than 20% of 
head length /— «Hee H. transpacificus 
4B. Body with lateral pigmented stripe running from mid-length to caudal region; 
pectoral fin rays 11-19; transverse scales 11-18; vomer with posterior extension 
(Fig. 2A, B); head depth behind eye 5096 of head length; length of base of adipose 
fin less than 2096 of head length QOIS Dass eae mp eee ie E RV eter DUMP EA wre lois eo sista MS Kasse dus ems d.e umuy 5 
5A. Body heavily pigmented; distal central region of glossohyal with irregular patch 
of small teeth (Fig. 3B); gill rakers on lower arch 19 (16-22); pyloric caeca 2 
(0-5); eyes large, diameter more than 7% of SL =- H. chishimaensis new species 
5B. Body lightly pigmented; distal central region of glossohyal toothless (Fig. 3A); 
gill rakers on lower arch 23 (20-25); pyloric caeca 4 (1-6); eyes small, diameter 
less than 7% of SL Hen H. nipponensis 


Genus Hypomesus Gill 


Hypomesus Gill, 1862a: 15 (type species Argentina pretiosa Girard, 1854: 155, by 
monotypy); Gill 1862b: 332; Jordan and Evermann 1896: 524; Jordan and 
Evermann 1902: 225, 230 (key); Hubbs 1925: 51 (key); Berg 1948: 436, 474; 
Andriyashev 1954: 115-116; Okada 1959: 347; McAllister 1963: 27; Lindberg and 
Legeza 1965: 96; Kljukanov 1970a: 415; Kljukanov 1970b: 1540. 

Mesopus Gill, 1862a: 14 (type species Argentina pretiosa Girard, 1854: 155, by original 
designation and monotypy; introduced as a proofing error; an objective synonym 
of Hypomesus Gill; see Jordan 1919: 313; Eschmeyer 1990: 243); Jordan and 
Snyder 1902: 588. 


Diagnosis. A genus of the family Osmeridae distinguished by the following 
combination of characters: pectoral fin short, less than 2096 of SL, not reaching 
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percentages of standard length (for abbreviations, see Materials and Methods). 


H. nipponensis 


H. chishimaensis n. sp. 


FL 
TL 
HL 
SNLG 
SNP2 
P2CD 
SND 
DCD 
SNAN 
ANCD 
SNAP 
APCD 
BDD 
BDAN 
HD 
BDOP 
ED 
GAPE 
P1LG 
P2LG 
DLG 
DHG 
ABS 
AHG 
ADPB 
INTOB 
HWB 
SNW 
BWA 
BWD 
DPC 


108(106—114)! 
117(113— 120)! 


23(21— 26)! 
7(5—10)! 
49(44 —54)' 
53(49 — 59)! 
50(46 —54)! 
51(45— 55)! 
73(68 —80) 
29(25— 34)! 
81(77—88)' 
19(12— 25)! 
16(12—19)! 
12(10—16)' 
12(10—13)! 
15(13—24)' 
6(5—8)! 
10(8—11)! 
15(12— 19)! 
14(12— 16)! 
9(7 —15)! 
18(16—21)! 
16(13— 19)! 
12(7—16)! 
4(2—6)' 
6(4—7)! 
8(5—10)! 
6(4—18)! 
7(5—12)! 
9(7—16)! 
7(6—11)! 


83 


88 


109(105—111) 
117(113—120) 


25(22— 28) 
9(6—12) 
51(48—55) 
50(47 —55) 
52(48—57) 
49(45—53) 
73(10— 78) 
28(25—43) 
82(79—85) 
19(17—22) 
14(9—18) 
11(8—17) 
13(11— 22) 
15(13— 16) 
8(6—9) 
11(9—13) 
16(12—32) 
14(10—16) 
87 —11) 
17(15—20) 
15(12—17) 
12(9—15) 
4(3—6) 
6(5—8) 
9(7—11) 
6(5—7) 
5(4—9) 
7T(5—9) 
6(5—6) 


n 


46 
40 
46 
45 
AT 
47 
47 
47 
47 
47 
47 
47 
46 
46 
46 
46 
47 
47 
46 
47 
47 
46 
47 
46 
47 
46 
46 
46 
45 
46 
47 
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109(94—112) 
119(103— 123) 


23(20— 26) 
7(5—10) 
49(43— 53) 
52(46 — 54) 
50(41— 75) 
52(45— 54) 
73(61— 76) 
28(21—31) 
80(68— 85) 
21(18— 29) 
17(13—22) 
13(11— 16) 
13(11— 32) 
16(14— 34) 
7(5—9) 
9(7—11) 
16(14—19) 
15(12—18) 
10(8—12) 
19(13— 22) 
17(15—35) 
11(8—13) 
5(4—9) 
7(6—8) 
9(8—11) 
6(5—8) 
6(5—8) 
9(5—11) 
7(5—8) 


'p« 0. 01 among species group, Kruskal-Wallis ANOVA. 
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Table 4. Measurements of members of Hypomesus olidus and Hypomesus japonicus species- 
groups, expressed as percentages of standard length (for abbreviations, see Materials 
and Methods), 


H. olidus group H. japonicus group 


H. olidus H. japonicus H. pretiosus 

n n n 
FL 110(105— 117) 56 108(105— 129) 50 108(103— 110) 49 
TL 118(108—134) 53 116(111—120) 46 116(114—120) 48 
HL 24(21—238) 59 22(20— 26)! 51 21(19—24) 60 
SNLG 7(5—9) 56 7(5—10) 51 6(5—9) 53 
SNP2 50(47—53) 60 51(48— 54)? 52 53(49—58) 60 
P2CD 51(31—54) 60 50(47 —54) 50 48(26—52) 60 
SND 50(45—52) 60 49(47 — 54)? 52 51(47—54) 60 
DCD 51(47—55) 60 52(48—55)* 51 50(47—52) 60 
SNAN 71(65— 76) 60 75(72—78) 52 76(70—79) 60 
ANCD 30(26—34) 60 26(23—28) 51 26(19—49) 57 
SNAP 79(75—84) 60 82(79—84) 51 82(79—85) 58 
APCD 21(17—25) 60 19(15—21) 52 19(8—26) 58 
BDD 18(13—25) 55 17(13—21)' 52 16(1—25) 51 
BDAN 13(10— 15) 56 12(9—14) 52 12(5—25) 60 
HD 12(11—14) 58 11(10—13)? 51 10(9—15) 59 
BDOP 16(14—22) 58 14(7—16)? 51 14(12—16) 57 
ED 6(5—9) 59 6(4—7)* 52 5(4—6) 58 
GAPE 9(6—10) 60 8(7—10) 50 8(6—9) 57 
P1LG 18(13—22) 60 15(7—17)* 51 14(12—15) 58 
P2LG 16(13—19) 59 13(4—16)* 52 12(9—14) 59 
DLG 10(8—14) 59 9(8—13)* 52 9(7—10) 58 
DHG 19(15—26) 59 16(10—18)* 52 14(12—17) 58 
ABS 15(12—18) 59 13(11—15)* 52 12(10—14) 59 
AHG 12(8--16) 60 9(2—17)! 52 8(6—10) 59 
ADPB 6(4—8) 60 3(2—5)* 52 3(2—5) 56 
INTOB 6(5—8) 57 6(5—7)! 52 5(5—6) 59 
HWB 9(7—15) 58 8(6— 10)? 52 8(5—17) 58 
SNW 6(5—7) 57 6(4—9)’ 51 5(3—8) 59 
BWA T(4—11) 57 8(6—13)* 52 7(5—9) 59 
BWD 10(6—12) 57 10(3—19)* 48 9(6—16) 49 
DPC 7(5—8) 58 7(5—8) 52 7(6—8) 59 


'p« 0. 05 among species group, Wald-Wolfowitz Runs Test. 
*p«0. 01 among species group, Wald-Wolfowitz Runs Test. 
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Narial septum 


Anterior 
nostril 
D AE. —«— Posterior nostril 
S LA 
: CS = 
A 
Anterior 
nostril.” 


Fig. 1. Narial septum of species of Hypomesus: A, H. olidus, UW 27732, 78.2mm SL: H. nipponensis, 
NSMT-P 49932, 93.7mm SL. Bars indicate 0.5mm. 
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D 


Fig. 2. Vomer of species of the genus Hypomesus. A, H. nipponensis, UW 29656; B, H. 
chishimaensis, UW 29161; C, H. transpacificus, CAS 82275; D, H. olidus, UW 27732; E, H. japonicus, 
UW 27617; F, H. pretiosus, UW 4667. Bar indicates 0.5mm. 


Fig. 3. Glossohyal bones of species of the genus Hypomesus. A, H. nipponensis, UW 29656; B, H. 
chishimaensis, UW 29161; C, H. transpacificus, CAS 82275; D, H. olidus, UW 27732; E, H. 
japonicus, UW 27617; F, H. pretiosus, UW 4667. Bar indicates 0.5mm. 
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dorsal fin origin; lateral-line incomplete, not reaching dorsal fin origin; upper jaw 
short, posterior tip of maxilla not extending beyond posterior margin of lens of eye; 
opercle and subopercle smooth, without striae; teeth on glossohyal small and weak. 
Description. Body elongate, slender, slightly compressed; dorsal and pelvic fins 
located mid-body; anal fin base 12-3596 of SL; caudal fin bifurcate, ventral lobe 
slightly longer than dorsal lobe; all fins lightly pigmented; adipose fin present; anal 
fin base of mature males without process; mouth small, terminal, or only slightly 
directed dorsally; gas bladder present; gill rakers with smooth surface; pseudobranch 
present; peritoneum silvery, speckled with dark pigmentation; scales cycloid. 


Hypomesus nipponensis species-group 


Diagnosis. Nares with small narial septum (Fig. 1B); pneumatic duct extending 
from anteriormost tip of gas bladder; dorsal fin originating posterior to pelvic fin 
origin; pyloric caeca 2-4 (0-6), all about equal in length; mid lateral-line scales 56-57 
(50-62); cephalic sensory pores moderate in size. 


Hypomesus nipponensis McAllister, 1963 
Japanese name: Wakasagi 
(Fig. 4A) 


Hypomesus olidus- Jordan and Evermann 1896: 231(partim); Hubbs 1925: 51 (key) 
(partim); Schmidt 1950: 33(partim); Andriyashev 1954: 116-117(partim); 
Hamada 1954: 260 (key) (partim); Okada 1959: 347, fig. 54; Hamada 1961:13-39. 

Mesopus olidus- Jordan and Snyder 1902: 588 (partim; Aomori and Matsushima, 
Japan). 

Hypomesus transpacificus nipponensis- McAllister 1963: 36, fig. 11 (NMC60-498-A; 
Lake Onuma, Hokkaido, Japan) 

Hypomesus nipponensis- Kljukanov 1970a: 415; Kljukanov 1970b: 1541 (key); 
Gritzenko and Churikov 1983: 553 (key); Masuda et al. 1984: 33, pl. 36F. 


Material examined. ANSP 85447, 3 specimens, 62.8-74.7mm SL, Japan. CAS 
82279, 10 specimens, 85.1-98.0mm SL, Lake Shastina, California, USA; CAS 106775, 
10 specimens, 80.1-101.5mm SL, Aomori, Japan; CAS 123537, 3 specimens, 70.6- 
110.6mm SL, Lake Kawaguchi, Yamanashi, Japan. FMNH 58695, 12 specimens, 
70.2-79.0mm SL, Aomori, Japan. NSMT-P 49932, 1 specimen, 194.5mm SL, Lake 
Hinuma, Ibaraki, Japan. UMMZ 61245, 10 specimens, 64.4-84.6mm SL, Japan; UMMZ 
179973, 2 specimens, 57.9-58.6mm SL, Lake Onuma, Hokkaido, Japan (paratypes of 
H. transpacificus nipponensis); UMMZ 178878, 1 specimen, 50.4mm SL, Mutsu Bay, at 
Asamushi and Kukurisaka, Japan. UW 11708, 6 specimens, 96.7-124.5mm SL, Lake 
Biwa, Japan; UW 26554, 10 specimens, 100.2-112.3nm SL, Lake Hinuma, Ibaraki, 
Japan; UW 27620, 7 specimens, 63.4-74.7mm SL, Lake Abashiri, Hokkaido, Japan; UW 
29656, 16 specimens, 83.8-112.7mm SL, Lake Kitaura, Ibaraki, Japan. 

Diagnosis. Vomer T-shaped with well-developed posterior process (Fig. 2A); 
periphery of glossohyal bone with single row of conical teeth, central part toothless 
(Fig. 3A); gill rakers 10(7-11) +23 (20-25) =32(29-36); vertebrae 34(33-37) +21 
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Fig. 4. Species of the genus Hypomesus. A, H. nipponensis, UW 27076, 87mm SL; B, H. 
chishimaensis, new species, holotype, UW 41700, 64mm SL; C, H. transpacificus, CAS 82275, 
65mm SL; D, H. olidus, UW 27732, 77mm SL; E, H. japonicus, UW 40201, 129mm SL; F, H. 
pretiosus, UW 5103, 110mm SL. 
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(18-23) — 55 (53-57); pyloric caeca 4 (1-6); base of adipose fin less than 20% of head 
length; eye large, diameter 26 (20-31)96 of HL; adipose eyelid absent; other charac- 
ters as for H. nipponensis species-group. 

Description. Dorsal fin rays 10 (8-11); anal fin rays 17 (12-19); pectoral fin rays 
13 (11-19); pelvic fin rays 8 (7-9); mid lateral-line scales 57 (54-60); transverse scales 
15 (12-17); dorsal fin originating dorsal to vertebra 24 (22-25); pelvic fin originating 
ventral to vertebra 23 (22-25); anus located ventral to vertebra 38 (37-39) (Table 2). 

Head length 23 (21-26)% of SL, depth 50 (44-57)% of HL; snout length 32 
(24-41)96 of HL, width 23 (18-31)% of HL; gape of mouth 42 (34-47)% of HL; 
interorbital region slightly elevated, dorsal margin of eye located below dorsal 
margin of head; interorbital width 24 (19-28)% of HL; body depth at opercle 62 
(54-72)96 of HL; snout to dorsal fin origin 50 (46-54)96 of SL; snout to pelvic fin 
origin 49 (44-54) 96 of SL; snout to anus 73 (68-80)96 of SL; depth of caudal peduncle 
29 (24-51296 of HL. For additional proportional data, see Tables 3-5. 

Color after preservation. Light beige overall, dorsal surface somewhat darker 
than ventral, light brown lateral stripe, silvery in some specimens, extending from 
mid-body to caudal peduncle; posterior tip of lower jaw pigmented; posterior margin 
of dorsal scales lightly pigmented. 

Distribution. Found in brackish and fresh water throughout the Japanese 
Archipelago, except for the Ryukyu and Ogasawara Islands (Fig. 5). Small popula- 
tions are present in various lakes in California, originating from artificial transplanta- 
tion of eggs in 1959, at a time when H. nipponensis and H. transpacificus were thought 


Fig. 5. Geographic distribution of examined material of members of the Hypomesus nipponensis 
species-group: H. nipponensis (WD, known from throughout the Japanese Archipelago (except 
for the Ryukyu and Ogasawara Islands), and small introduced populations in California (see 
Wales 1962); H. chishimaensis (4), restricted to the southern Kuril Islands; and H. transpacificus 
(@), restricted to the Sacramento-San Joaquin Estuary, California, USA. 
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to be conspecific (see Wales 1962). 

Life history. Hypomesus nipponensis is the most common osmerid in Japan. 
Although widely thought of as a freshwater fish, it is (together with Salangichthys 
microdon) primarily a brackish-water species (Saruwatari and Okiyama 1992). This 
misconception finds its root in the widespread transplantation of eggs throughout 
bodies of freshwater in Japan. 

Spawning takes place in the spring. In mainland Honshu, Japan, most individuals 
mature and spawn in their first year. Post-spawning mortality is almost 100% (Sato 
1952, 1953; Katayama and Kawasaki 1994; Katayama and Okata 1995; Katayama et 
al. 1996). In Hokkaido, some individuals do not mature until year two or even later. 

Comments. See those for H. olidus. 


Hypomesus chishimaensis, new species 
Japanese name: Chishima Wakasagi, new 
English name: Kunashir Smelt, new 
(Fig. 4B) 


Holotype. UW 41700, 64mm SL, Lake Aliger, Kunashir Island, Kuril Islands, 
44° 02'48"N, 145* A424"E, 31 July 1994. 

Paratypes. UW 29161, 57 specimens, 48.5-94.5mm SL, Lake Kuibyshevskoye, 
Iturup Island, Kuril Islands, 22 August 1994; UW 29239, 4 specimens, 48.7-68.5mm 
SL, Lake Sopochnoye, Iturup Island, Kuril Islands, 45^ 19'24"N, 148° 25'06"E, 19 
August 1994; UW 29253, 5 specimens, 58.5-80.1mm SL, Lake Kuibyshevskoye, 
Iturup Island, Kuril Islands, 45? A'42"N, 147° 39'12"E, 22 August 1994; UW 29256, 7 
specimens, 49.4-78.0mm SL, Lake Aliger, Kunashir Island, Kuril Islands, 44^ 02'48"N, 
145? A4'24"E, 31 July 1994; UW 29204, 1 specimen, 69.2mm SL, stream between Lake 
Bezymyannoye and Lake Lagunnoye, Kunashir Island, Kuril Islands, 44° 03'00"N, 1 
45* 45'49"E, 31 July 1994. 

Diagnosis. Vomer T-shaped, with posterior process (Fig. 2B); periphery of 
glossohyal bone with a single row of conical teeth, and an irregular patch of similar 
teeth at center of distal portion (Fig. 3B); gill rakers 9(7-11) - 19(16-22) =28 
(25-32); vertebrae 34(32-36) + 20(18-22) =54 (52-56); pyloric caeca 2 (0-5); base of 
adipose fin less than 2096 of head length; eye large, diameter 30 (25-34)96 of HL; 
adipose eyelid absent; other characters as for H. nipponensis species-group. 

Description. Dorsal fin rays 9 (8-10); anal fin rays 16 (12-18); pectoral fin rays 
13 (11-14); pelvic fin rays 8 (7-9); mid lateral-line scales 57 (50-60); transverse scales 
14 (11-18); dorsal fin originating dorsal to vertebra 24 (20-25); pelvic fin originating 
ventral to vertebra 24 (20-25); anus located ventral to vertebra 38 (36-40) (Table 2). 

Head large, length 25 (22-28)96 of SL, depth 51 (46-79) of HL; snout relatively 
narrow and pointed, length 34 (25-47)96 of HL, width 23 (18-31)96 of HL; gape of 
mouth 44 (39-50)96 of HL; interorbital region flat, dorsal margin of eye almost flush 
with dorsal margin of head; interorbital width 24 (19-31)% of HL; body depth at 
opercle 57 (51-67)96 of HL; snout to dorsal fin origin 52 (48-57)96 of SL; snout to 
pelvic fin origin 51 (48-55)96 of SL; snout to anus 73 (70-78) 96 of SL; depth of caudal 
peduncle 23 (20-30)96 of HL. For additional proportional data, see Tables 3-5. 

Color after preservation. Body light beige ventrally, moderate to darkly 
pigmented dorsally; dorso-cephalic region black in some individuals; body with 
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strong, silvery lateral stripe; posterior tip of lower jaw heavily pigmented; anterior 
half of upper jaw pigmented. 

Distribution. Known only from southernmost islands of the Kuril Island chain: 
Kunashir, Iturup, and Zelionyi (Fig. 5). 

Life history. Unknown. 

Etymology. The name chishimaensis is derived from the Japanese name for the 
Kuril Islands, Chishima Islands, the type locality. 

Comments. By unfortunate oversight, the name Zypomesus chishimaensis 
appeared in conjunction with a diagnosis distinguishing it from its congeners in the 
abstracts of the 1996 Annual Meeting of the American Society of Ichthyologists and 
Herpetologists (Saruwatari et al. 1996). While some might recognize new species 
descriptions that appear in abstracts as constituting valid publication, we follow W. 
N. Eschmeyer and C. J. Ferraris, Jr. (personal communication, 25 September 1996) in 
viewing abstracts in light of Art. 8(a) (1), which states that a publication 

"must be issued publicly for the purpose of providng a permanent scientific 

record" [ICZN, 1985:13]. We don't think abstracts of meetings, issued in 

advance, serve that function. This seems especially true now, when there is 
often little similarity between statements in the abstract and that which is 
presented orally. This is in contrast to summaries of meetings published 
after the fact... " 
With specific reference to H. chishimaensis, Eschmeyer and Ferraris (personal 
communication, 20 January 1997) stated further: "Abstracts of this society 
[American Society of Ichthyologists and Herpetologists] are generally not consid- 
ered part of the permanent scientific record and are rarely subsequently cited; we 
regard the name as not available, not in a work issued for the purpose of providing 
a permanent scientific record." On this basis, the diagnosis and description provided 
herein constitute the original description. 
For additional comments, see those for H. olidus. 


Hypomesus transpacificus McAllister, 1963 
English name: Delta Smelt 
(Fig. 4C) 


Hypomesus olidus- Jordan and Evermann 1896: 231(partim); Hubbs 1925: 51 (key) 
(partim). 

Hypomesus transpacificus transpacificus- McAllister 1963: 34, fig. 11 CNMC60-499; San 
Joaquin River, California, USA). 

Hypomesus transpacificus- Kljukanov 1970a: 415; Kljukanov 1970b: 1541 (key); 
Gritzenko and Churikov, 1983: 553 (key). 


Material examined. CAS 30865, 1 specimen, 58.9mm SL, Delta Mendota Canal, 
San Joaquin, California, 13 December 1973; CAS 32393, 10 specimens, 57.5-69.8mm 
SL, Delta Mendota Canal, California, 20 October 1972; CAS 59288, 10 specimens, 
47.9-59.2mm SL, Sacramento River drainage, San Joaquin River near Antioch, Contra 
Costa County, California, January 1947; CAS 76649, 5 specimens, 51.3-56.3mm SL, 
Sacramento River, California, 31 December 1991; CAS 82282, 1 specimen, 77.6mm 
SL, Calaverosa River, California, 29 March 1957; CAS 82284, 1 specimen, 66.0mm SL, 
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California, 17 June 1942; CAS 82285, 4 specimens, 57.3-74.5mm SL, South Fork, 
Mokelujne River, California, 25 January 1949; CAS 82286, 1 specimen, 79.6mm SL, 
San Joaquin River, California, 8 August 1947; CAS 82287, 3 specimens, 57.5-65.7mm 
SL, Antioch, San Joaquin River, California, 16 December 1947; CAS 82288, 1 speci- 
men, 69.9mm SL, Carquinez Strait, Contra Costa County, California, 10 January 1940; 
CAS 82289, 1 specimen, 75.9mm SL, California, 14 June 1947; CAS 82291, 3 speci- 
mens, 38.8-53.0mm SL, California, 1 November 1946. CU 35072, 9 specimens, 
67.0-78.8mm SL, Sacramento River, Freeport, California, 16 April 1957. 

Diagnosis. Vomer without posterior process (Fig. 2C); periphery of glossohyal 
bone with single row of conical teeth, central part toothless (Fig. 3C); gill rakers 9 
(7-11) + 20(18-22) = 29(27-32); vertebrae 34(32-36) + 20( 18-22) =54(52-57); pyloric 
caeca 4 (2-5); base of adipose fin more than 20% of head length; eye large, diameter 
28 (23-37)% of HL; adipose eyelid poorly developed; other characters as for H. 
nipponensis species-group. 

Description. Dorsal fin rays 10 (9-11); anal fin rays 18 (16-20); pectoral fin rays 
11 (10-13); pelvic fin rays 8 (8-9); mid lateral-line scales 56 (53-62); transverse scales 
16 (13-19); dorsal fin originating dorsal to vertebra 23 (21-24); pelvic fin originating 
ventral to vertebra 22 (21-24); anus located ventral to vertebra 37 (35-39) (Table 2). 

Head length 23 (20-26)96 of SL, depth 54 (49-67)96 of HL; snout short and 
rounded, length 28 (22-45)% of HL, width 26 (22-32)% of HL; gape of mouth 39 
(33-47) 96 of SL; interorbital region convex, dorsal margin of eye below dorsal margin 
of head; interorbital width 29 (25-34)96 of HL; body depth at opercle 65 (58-71)96 of 
HL; snout to dorsal fin origin 50 (41-75)96 of SL; snout to pelvic fin origin 49 
(43-53)% of SL; snout to anus 73 (65-76)96 of SL; depth of caudal peduncle 28 
(24-33)96 of HL. For additional proportional data, see Tables 3-5. 

Color after preservation. Body light beige overall, without lateral stripe; maxilla 
unpigmented, premaxilla pigmented. 

Distribution. Restricted to brackish and fresh waters of the Sacramento and San 
Joaquin river systems, California, USA (Fig. 5). 

Comments. See those for H. olidus. 

Life history. Moyle and Herbold (1992) gave a detailed account of the life 
history of H. transpacificus. Spawning occurs from late February through May. Eggs 
are demersal. The diet consists of zooplankton. Maturation is attained at 55-70mm 
fork length, and post spawning mortality is 100%. 


Hypomesus olidus species-group 


Diagnosis. Nares with well-developed narial septum (Fig. 1A); pneumatic duct 
connected posterior to anteriormost tip of gas bladder; alignment of origin of dorsal 
and pelvic fins variable; pyloric caeca 2 (1-5), all about equal in length; mid lateral- 
line scales 55 (52-59); cephalic sensory pores large. 


Hypomesus olidus (Pallas, 1814) 
Japanese name: Ishikariwakasagi 
English name: Pond Smelt 
(Fig. 4D) 
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Salmo olidus- Pallas 1814: 391 (type specimen unknown; rivers and lakes of 
Kamchatka, Kamchatka River, Russia; date established by Opinion 212, 
International Commission on Zoological Nomenclature.). 

Salmo spirinchus- Pallas 1814: 387 (partim; rivers of Kamchatka,). 

Hypomesus olidus- Turner 1886: 103; Jordan and Evermann 1896: 525, pl. 87, fig. 231 
(partim;Alaska and Kamchatka); Jordan and Evermann 1902: 231 (artim); 
Evermann and Goldsborough 1907:270; Hubbs 1925: 51 (key) (partim); Berg 
1948: 475; Schmidt 1950: 33(partim); Andriyashev 1954: 116(partim); 
Wilimovsky 1954: 282; McAllister 1963: 31, fig. 10; Lindberg and Legeza 1965: 
100, fig. 120 (southern Kuril Islands, Sakhalin, mouth of Amur River, Maritime 
Territory, Russia); Kljukanov 1970a: 415; Kljukanov 1970b: 1540 (key); 
Gritzenko and Churikov 1983: 553 (key); Masuda et al. 1984: 33, pl. 36G. 

Mesopus olidus- Jordan and Snyder 1902: 588 (partim; Grantley Harbor and Port 
Clarance, Alaska, USA). 

Hypomesus japonicus- Hubbs 1925: 51 (key) (partim). 

Hypomesus olidus drjagini- Taranetz 1935: 85 (type locality, small lake on lower 
course of Tym River, Sakhalin, Russia; figured). 

Hypomesus olidus bergi- Taranetz 1935: 85 (type locality, basin of River Kolyma, 
Siberia, Russia); Berg 1948: 477. 

Hypomesus sakhalinus- Hamada 1957: 136, fig. 1 (type locality, Lake Tarakai, 
Sakhalin, Russia); Hamada 1961: 13-39. 


Material examined. CAS 82283, 1 specimen, 91.8mm SL, Grantley Harbor, 
Alaska; CAS 129507, 5 specimens, 53.7-76.9mm SL, Chignik River, Alaska, June 1929. 
MCZ 34244, 5 specimens, 42.2-47.5mm SL, lake in basin of Tym River, Sakhalin, 
Russia, 1934; MCZ 101562, 1 specimen, 95.3mm SL, estuary of Bol'shaya River, SW 
Kamchatka, Russia, May 1990; MCZ 101562, 6 specimens, 89.5-114.5mm SL, estuary 
of Bol’shaya River, Kamchatka, Russia, May 1990. UW 2350, 10 specimens, 66.6- 
81.2mm SL, Lake Iliamna, Alaska, 14 May 1932; UW 2351, 1 specimen, 69.0mm SL, 
Naknek River, Alaska, 19 May 1932; UW 11268, 3 specimens, 75.6-89.5mm SL, 
Kushokwin River, Bethel, Alaska, 19 May 1955: UW 11269, 1 specimen, 67.7mm SL, 
Egegik River, Alaska; UW 16937, 7 specimens, 46.6-86.8mm SL, Naknek River, 
Alaska, July 1950; UW 16945, 4 specimens, 53.4-60.7mm SL, Lake Nerka, Alaska, 10 
January 1964; UW 27504, 4 specimens, 89.4-100.5mm SL, Bering Sea, north of St. 
Lawrence Island, 18 January 1976; UW 27508, 1 specimen, 88.5-93.9mm SL, Port 
Clarence, Alaska, 17 September 1976; UW 27732, 5 specimens, 74.4-81.2mm SL, Lake 
Toro, Hokkaido, Japan. 

Diagnosis. Vomer without posterior process (Fig. 2D); periphery of glossohyal 
bone with single row of conical teeth, another row of smaller teeth in center (Fig. 
3D); gill rakers 10(8-12) * 2018-21) =30(27-33); vertebrae 34(32-35) +20(18- 
22) =54(52-56); pyloric caeca 2 (1-5); base of adipose fin more than 20% of HL; eye 
diameter 26 (21-34)96 of HL; adipose eyelid absent; other characters as for H. olidus 
species-group. 

Description. Dorsal fin rays 9 (8-11); anal fin rays 15 (13-17); pectoral fin rays 
11 (9-13); pelvic fin rays 8 (8-9); mid lateral-line scales 55 (52-59); transverse scales 
16 (12-18); dorsal fin originating dorsal to vertebra 23 (22-24); pelvic fin originating 
ventral to vertebra 24 (22-25); anus located ventral to vertebra 37 (35-39) (Table 2). 

Head length 24 (21-28)96 of SL, depth 51 (47-59)96 of HL; snout short and 
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round, length 25 (19-31)% of HL, width 25 (19-31)% of HL; gape of mouth 36 
(26-43) % of HL; interorbital region slightly convex, dorsal margin of eye located 
slightly below dorsal margin of head; interorbital width 26 (21-34)% of HL; body 
depth at opercle 66 (52-80) % of HL; snout to dorsal fin origin 50 (45-52)% of SL; 
snout to pelvic fin origin 50 (47-53) % of SL; snout to anus 71 (65-76) % of SL; depth 
of caudal peduncle 28 (21-35) % of HL. For additional proportional data, see Tables 
3-5. 

Well-developed nuptial tubercles present in mature males during spawning 
season. 

Color after preservation. Light tan to beige, darker dorsally above midline. 
Some specimens with weak lateral stripe running length of body. 

Distribution. Hokkaido, Japan, to Kamchatka and across the North Pacific to 
Alaska (Fig. 6). 

Life history. A land-locked population is present in Hokkaido, Japan. In other 
localities, the species is basically anadromous, ascending rivers to spawn in the 
spring (Hamada 1961). 

Comments. Counts and proportional measurements of members of the JZ. 
nipponensis and H. olidus groups overlap greatly among species. Because of this large 
overlap, and until Hamada (1957) described H. sakhalinus (= H. olidus), the name H. 
olidus encompassed four of the six species recognized in the present study. Later, 
McAllister (1963), while synonymizing H. sakhalinus with H. olidus, split the latter 
into three species and four new subspecies: H. olidus, H. transpacificus transpacificus, 


Fig. 6. Geographic distribution of examined material of Hypomesus olidus (@), known from 
Hokkaido, Japan, to Kamchatka and across the North Pacific to Alaska; and members of the H. 
japonicus species-group: H. japonicus (4), from the Pacific coast of Japan to Peter the Great Bay, 
Russia; and H. pretiosus (W), Pacific coast of North America from Long Beach, California, to 
Prince William Sound, Alaska. 
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H. transpacificus nipponensis, H. pretiosus pretiosus, and H. pretiosus japonicus. 
Kljukanov (1970a, b) later elevated these subspecies to full species rank based on 
osteological characters. In the present study, Kljukanov's (1970a, b) conclusions are 
supported (see Table 1). 

Counts of the species in the H. nipponensis and H. olidus groups overlap signifi- 
cantly and the best character distinguishing H. olidus from its congeners in the H. 
nipponensis species-group is the attachment of the pneumatic duct to the gas bladder. 
However, prior to the work of Hamada (1957), the significance of this character was 
not recognized. Therefore, because many of the type specimens have been lost, 
determining accurate synonymies is almost impossible. However, based on the 
museum-preserved specimens examined in the present study, it has become clear 
that the distribution of the species is primarily allopatric, with very little overlap 
between H. olidus and the members of the H. nipponensis species-group. Hypomesus 
nipponensis is confined to the Japanese Archipelago and is not found further north. 
Hypomesus chishimaensis is confined to the southern Kuril Islands. Hypomesus 
transpacificus is confined to the lower Sacramento and San Joaquin river systems of 
California. Therefore, it is possible to determine the synonymies of H. olidus and the 
members of the H. nipponensis species-group based on the geographical distributions 
of specimens reported in earlier works. 

Taranetz (1935) described two subspecies of H. olidus: H. olidus drjagini and H. 
olidus bergi, both considered by McAllister (1963) to be invalid. In our examination 
of material borrowed from the Museum of Comparative Zoology, we found a lot of 
five specimens labeled H. olidus bergi (MCZ 34244). These specimens, collected in 
1934 from a lake in the basin of the Tym River, Sakhalin, Russia (see Taranetz 
1935), are most probably part of the type series of H. olidus bergi. The pneumatic 
duct of each of three examined specimens from this lot is connected posterior to the 
anteriormost tip of the gas bladder, a diagnostic character of H. olidus. Close 
examination of these specimens revealed no significant differences in either meristic 
or morphological characters, thus eliminating any justification for recognizing HR. 
olidus bergi. 


Hypomesus japonicus species-group 


Diagnosis. Nares with small narial septum; pneumatic duct extending from 
anteriormost tip of gas bladder; dorsal fin originating anterior to pelvic fin origin; 
pyloric caeca 6 (4-8), one pair elongate; mid lateral-line scales 65-68 (59-76); cephalic 
sensory pores small. 


Hypomesus japonicus (Brevoort, 1856) 
Japanese name: Chika 
(Fig. 4E) 


Osmerus japonicus- Brevoort 1856: 278, pl. 10, fig. 2 (Hakodate, Japan; Osmerus olidus 
in text, Osmerus japonicus in figure.). 

Osmerus oligodon- Kner 1865: 9, fig. 1. 

Hypomesus pretiosus- Jordan and Evermann 1896: 231 (partim); Berg 1948: 477, fig. 
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271 (Sovetskaya Harbor, Russia); Schmidt 1950: 34(partim); Lindberg and 
Legeza 1965: 97, figs 117, 118 (Maritime Territory, Russia). 

Mesopus japonicus- Jordan and Snyder 1902: 589 (Kushiro, Hokkaido, and Aomori, 
Japan). 

Spirinchus verencundus- Jordan and Metz 1913: 11, pl. 1, fig. 2 (Chinnampo, Korea). 

Hypomesus verencundus- Hubbs 1925: 51 (key); Lindberg and Legeza 1965: 100, fig. 
119. 

Hypomesus japonicus- Hubbs 1925: 51 (key) (artim); Hamada 1954: 260 (key); 
Okada 1959: 350, fig. 55; Hamada 1961: 13-39; Kljukanov 1970a: 415; Kljukanov 
1970b: 1541 (key); Gritzenko and Churikov 1983: 553 (key). 

Hypomesus pretiosus japonicus- McAllister 1963: 30, fig. 9 (type not specified; 
BC60-154: Shokotsu River, Hokkaido, Japan; NMC60-496: Mori, Japan Sea, 
Hokkaido, Japan; UMMZ145811: Avatcha Bay, Kamchatka, Russia); Masuda et 
al. 1984: 33, pl. 36H. 


Material examined. ANSP 26378, 6 specimens, damaged, SL not recorded, 
Aomori, Japan, 1900. CAS 106774, 1 specimen, 144.4mm SL, Mutsu Bay, Aomori, 
Japan, 1900; CAS 123881, 1 specimen, 121.2mm SL, Chinnampo, S. P’yongan 
Province, Korea (paratype of Spirinchus verencundus); CAS 6796, 1 specimen, 
146.7mm SL, Kushiro, Hokkaido, Japan. UMMZ 145811, 1 specimen, 113.1mm SL, 
Avatcha Bay, Kamchatka, 1930. UW 26938, 8 specimens, 127.3-151.6mm SL, 
Abashiri, Hokkaido, 24 November 1995; UW 27617, 10 specimens, 62.7-76.0mm SL, 
Lake Tohutsu, Hokkaido, Japan, 11 November 1994; UW 40201, 10 specimens, 
124.7-137.0mm SL, Yuzhno-Kurilsk fishing pier, Kunashir Island, 1 September 1995; 
UW 40203, 10 specimens, 122.6-147.4mm SL, Yuzhno-Kurilsk fishing pier, Kunashir 
Island, 1 September 1995. 

Diagnosis. Vomer large, with broad, bifurcated posterior process (Fig. 2E); 
periphery of glossohyal bone with row of conical teeth, a few similar teeth located 
more centrally (Fig. 3E); gill rakers 11(9-13)+23(23-26) 2 35(30-37); vertebrae 
41(39-42) + 22(20-23) =62(59-64); pyloric caeca 6 (4-7); base of adipose fin less than 
20% of HL; eye small, diameter 25 (19-31)96 of HL; adipose eyelid poorly developed; 
other characters as for H. japonicus species-group. 

Description. Dorsal fin rays 10 (9-11); anal fin rays 15 (14-19); pectoral fin rays 
13 (10-16); pelvic fin rays 8 (8-9); mid lateral-line scales 65 (59-69); transverse scales 
16 (13-19); dorsal fin originating dorsal to vertebra 28 (26-29); pelvic fin originating 
ventral to vertebra 29 (28-30); anus located ventral to vertebra 46 (43-49) (Table 2). 

Head small, length 22 (20-26) 96 of SL, depth 49 (44-54) % of HL; snout length 30 
(23-40)96 of HL, width 26 (18-42)% of HL; gape of mouth 35 (32-41)% of HL; 
interorbital region slightly convex, wide and flat at top, dorsal margin of eye located 
below dorsal margin of head; interorbital width 27 (22-31)% of HL; body depth at 
opercle 65 (55-74)96 of HL; snout to dorsal fin origin 49 (47-54)96 of SL; snout to 
pelvic fin origin 51 (48-54)96 of SL; snout to anus 75 (72-78) 96 of SL; depth of caudal 
peduncle 30 (24-33)96 of HL. For additional proportional data, see Tables 3-5. 

Color after preservation. Light beige or tan overall, darker dorsally. A silvery 
stripe running full length of body, increasing in width progressively toward tail. 

Distribution. From Pacific coast of Japan north of Sendai, Miyagi Prefecture, to 
Peter the Great Bay, Russia (Fig. 6). 

Life history. A spring spawning, marine coastal species. Spawning takes place on 
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beaches. Most of the population spawn the first year and die, but significant numbers 
survive to spawn a second or third year and there are even records of individuals 
surviving to a fourth year (Yanagawa 1981). 

Comments. Kljukanov (1970a, b) elevated all of the subspecies of McAllister 
(1963) to full species rank based on differences in osteological characters. Other than 
the shape of the vomer, which Kljukanov was first to describe, we found clear 
differences in vertebral counts. Differences between H. japonicus and H. pretiosus, 
with virtually no overlap, were found in the locations of the dorsal fin origin, pelvic 
fin origin, and anus with respect to vertebrae, and in the number of precaudal 
vertebrae (Table 2). Based on combinations of these characters, H. japonicus and H. 
pretiosus are here recognized as valid species. 

The figure of H. oligodon published by Kner (1865) shows 68 mid lateral-line 
scales, thus placing H. oligodon in the H. japonicus species-group. Mid lateral-line scale 
counts for the other members of this group, H. japonicus and H. pretiosus, are 65 
(50-69) and 68 (65-76), respectively. Although the count for R. oligodon is closer to 
that of H. pretiosus, H. oligodon is regarded as a synonym of H. japonicus based on 
geographic distribution: H. japonicus and the type material of H. oligodon are from the 
Western Pacific; H. pretiosus is confined to the Pacific coast of North America from 
California to Alaska. 

Examination of the paratype of H. verencundus (CAS 123881), collected from 
Chinnampo, Korea, failed to reveal any significant difference from H. japonicus and 
thus it, too, is regarded as a junior synonym of the latter species. 


Hypomesus pretiosus (Girard, 1854) 
English name: Surf Smelt 
(Fig. AF) 


Argentina pretiosa- Girard 1854: 155 (Presidio, California, USA). 

Hypomesus pretiosus- Jordan and Evermann 1896: 525, pl. 86, fig. 230 (coasts of 
California and Oregon) (partim); Jordan and Evermann 1902: 231; Hubbs 1925: 
51 (key); Schmidt 1950: 34(partim); Roedel 1953: 39, fig. 37; Wilimovsky 1954: 
282; Kljukanov 1970a: 415; Kljukanov 1970b: 1540 (key); Gritzenko and 
Churikov 1983: 553 (key). 

Hypomesus pretiosus pretiosus- McAllister 1963: 28, fig. 9 (type not designated; San 
Francisco Bay, California, to Prince William Sound, Alaska, USA); Hart 1973: 137 
(key), 139 (figure). 


Material examined. CU 35074, 1 specimen, 106.2mm SL, San Pablo Bay, Rodeo, 
California, 19 October 1956; CU 3948, 5 specimens, 94.5-103.2mm SL, Siuslaw River, 
Oregon, 8 December 1896; CU 56199, 2 specimens, 50.2-54.3mm SL, Eagle Cove, San 
Juan Islands, Washington, 25 June 1979. MCZ 6983, 1 specimen, 152.3mm SL, San 
Francisco, California, mid-1800s; MCZ 34867, 1 (of 2) specimens, 151.4mm SL, San 
Francisco, California. UMMZ 60903, 10 specimens, 86.5-124.2mm SL, San Francisco 
Bay, 17 April 1923; UMMZ 182236, 3 specimens, 73.0-78.7mm SL, Little Port Walter, 
Baranof Island, Alaska, 27 June 1958; UMMZ 182242, 4 specimens, 72.5-76.2mm SL, 
Little Port Walter, Baranof Island, Alaska, 27 June 1958; UMMZ 182319, 1 specimen, 
93.3mm SL, Sashin Creek, Baranof Island, Port Herbert, Alaska, 23 July 1958. UW 
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6331, 10 specimens, 89.2-109.2mm SL, Useless Bay, Puget Sound, Washington, 16 
July 1938; UW 8383, 10 specimens, 134.7-153.8mm SL, Purdy, Washington; UW 1171, 
3 specimens, 81.5-85.7mm SL, False Bay, San Juan Islands, Washington, 13 July 1930; 
UW 15528, 6 specimens, 114.0-121.7mm SL, Yakutat Bay, Alaska, 5 July 1960. 

Diagnosis. Vomer small, without posterior process (Fig. 2F); periphery of 
glossohyal bone with single row of blunt teeth, a few teeth located irregularly at 
center of distal region (Fig. 3F); gill rakers 11(9-13) +22(20-25) =33(30-36), 
vertebrae 44(41-45) + 22(21-23) =66(64-67); pyloric caeca 6 (4-8); base of adipose 
fin less than 20% of HL; eye small, diameter 23 (17-28) % of HL; adipose eyelid well 
developed; other characters as for H. japonicus species-group. 

Description. Dorsal fin rays 10 (9-11); anal fin rays 15 (12-17); pectoral fin rays 
15 (13-16); pelvic fin rays 8 (8-9); mid lateral-line scales 68 (65-76); transverse scales 
19 (15-25); dorsal fin originating dorsal to vertebra 31 (30-33); pelvic fin originating 
ventral to vertebra 33 (31-34); anus located ventral to vertebra 50 (48-51) (Table 2). 

Head small, length 21 (19-24) 96 of SL, depth 49 (42-67) % of HL; snout length 29 
(21-41)96 of HL, width 23 (16-39)96 of HL; gape of mouth 36 (32-44)96 of HL; 
interorbital region slightly elevated, flat at top, dorsal margin of eye located slightly 
below dorsal margin of head; interorbital width 26 (22-33)96 of HL; body depth at 
opercle 64 (54-76)96 of HL; snout to dorsal fin origin 51 (47-54)% of SL; snout to 
pelvic fin origin 53 (49-58) 96 of SL; snout to anus 76 (70-79)96 of SL; depth of caudal 
peduncle 31 (25-39)96 of HL. For additional proportional data, see Tables 3-5. 

Color after preservation. Light beige to tan overall, darker dorsally. Single dark 
stripe running full length of body. 

Distribution. Pacific coast of North America from Long Beach, California, to 
Prince William Sound, Alaska (Fig. 6). 

Life history. Spawning takes place year round during high tide. Eggs are laid on 
beaches with heavy surf action or where drying of adhesive eggs laid and buried in 
the sand can be avoided. The main diet consists of zooplankton (Hart 1973). 

Comments. See those for H. japonicus. 
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